The nexus of creativity and cultural heritage
Our world houses a wealth of cultural heritage, interpreted here as a collection of physical and tangible artefacts that have an explicit and recognized connotation to the past of a place or area and may be seen as a self-identifying landmark for that place (see , Nijkamp and Riganti 2009 , Throsby 1999 , Snowball 2008 . Cultural heritage − an important component of cultural capital in a broader sense (Bourdieu 1986 ) − is a human-made capital asset that is in many cases characterized by many externalities, as it offers often unpaid services (e.g., quiet atmosphere, memory of the past, unique place identity, historical-cultural awareness, etc.) to visitors or the community at large. In addition, cultural heritage is mostly not reproducible, as it embodies unique or original historical, cultural, political or socioeconomic features or assets. Maintenance and expansion of this form of cultural capital is seen as a major challenge for urban development policy, not only from a preservation perspective, but also from a revenue-generating perspective (e.g., cultural tourism, attractiveness for creative classes) (see e.g. Bruinsma et al. 2009 , Kourtit et al. 2011 , Fusco Girard et al. 2012 . Many large cities are characterized by an abundant presence of a great diversity of cultural heritage, which may be one of the reasons that people and firms move to these cities. This paper tests the hypothesis that creative people and firms are relatively strongly attracted to places with a rich cultural heritage.
The creative sector (Florida 2002 (Florida , 2009 ) is particularly interesting, because creative people can be a driver of innovation and economic growth (see Section 3 for a definition of the creative sector). Creative minds can help to develop innovative ideas, to design new forms of technology or architecture, to experiment with new business models, to suggest new roads to sustainable development, and to act as fireplaces for many young people seeking for original concepts in a globalizing world. The urban creative economy needs an incubator and seedbed for unconventional pathways and roads less travelled, so as to create new competitive opportunities for innovations or new value-generating activities. Various seminal studies have been published in the past decade on the 'creativeness fashion', for instance, by Howkins (2001) , Landry (2000) , Peck (2005) and Scott (2006) . Broader reviews on creative places and creative people are contained in Kloosterman (2005) , Fusco Girard et al. (2012) , Kourtit et al. (2011) and Camagni (2012) amongst others. Creative minds -in the sense of a collection of unconventional ideas, attitudes and behaviours -may foster innovation in terms of both ideas and practices. And therefore, they may act as effective growth engines in modern cities (see also Kourtit and Nijkamp 2013) .
It is likely that the relatively large presence of creative classes in many modern cities is not only the offspring of educational capital -in the sense of a spatial concentration of educational, training, and research facilities -in urban areas, but also of social capital (see Putnam 2000) ('communication as the source of creativeness') and cultural capital (Bourdieu 1986 ). Cultural capital -including cultural heritage -is assumed here to offer an innovative and open ambiance that stimulates creative thinking. Cultural capital refers to non-financial historical-social assets linked to the arts and culture in a way that combines a wide range of amenities, such as public provision for the arts and culture, cultural and creative activities, cultural participation, and visits to cultural and recreation services (museums, art galleries, theatres, cinemas, sports events).
It should be noted that the interaction between the creative sector and cultural capital in cities is a multi-faceted and complex research phenomenon that does not display a linear or unilateral relationship (see Wenting et al. 2011) . Cities have a wealth of cultural facilities that may attract creative people, but at the same time the presence of a large creative class will also favour cultural performances and services in the city. It is clear that the city may act as a creative-cultural complex (see Section 2) which integrates artistic capital, knowledge capital, social capital, entertainment capital and economic capital (see also Glaeser 2011) . But solid research on this complex research issue is still largely lacking. And therefore, the main aim of the present study is to analyse the relationship between the presence of the creative sector and cultural capital, in particular cultural heritage.
The paper is organized as follows. After the initial examination of the intricate relationship between the creative sector and the presence of cultural capital in Sector 2, Section 3 will describe the data that are used to test the above proposition in the Dutch context. Section 4 provides some descriptive statistics on the development of the creative sector in the Dutch economy, and gives particular attention to the creative sector in the four largest cities in The Netherlands. Section 5 presents the econometric estimation model that is used to estimate the relationship between the creative sector and cultural capital. The paper will be concluded with some retrospective and prospective remarks.
The creative-cultural urban complex
New industrial initiatives (e.g., biotechnology, nanotechnology, aviation technology) tend to cluster in spatial concentrations. This phenomenon is known in the literature as industrial complexes (or industrial districts). This seems to hold true also for the creative industry.
In earlier research on spatial scale advantages in regional development the notion of industrial complexes played a central role (see e.g. Hoover 1937 , Isard and Vietorisz 1955 , Nijkamp 1972 ). An industrial complex was conceived of as a dynamic set of -technologically or economically interlinked -industrial activities located at the same place that through mutual linkages (e.g., mutual deliveries, knowledge exchange, joint use of common costminimizing transportation facilities, common use of marketing, communication or sales systems etc.) were able to benefit substantially from geographical scale externalities.
In subsequent research on emerging urban systems, the emphasis was increasingly placed on a variety of agglomeration externalities that were emerging in urban -often metropolitanagglomerations and that were held responsible for the persistent rise in urbanization rates all over the world (see for a review Nijkamp 2008) . Various types of agglomeration externalities can be identified in modern urban systems, notably:
 MAR (Marshall-Arrow-Romer) externalities emerging from various agglomeration advantages, in particular scale, urbanization and infrastructural benefits (see e.g. Abreu et al. 2005) .
 Social capital externalities in relation to social learning mechanisms in cities (see e.g. Bourdieu 1986 , Putnam 2000 , in particular the emergence of 'melting pot' advantages in case of urban cultural diversity (Jacobs 1961) .
 Cluster advantages emerging from the mutual reinforcement of successful industrial activities in a given area (Porter 1998) .
Modern cities -in combination with a high density of ICT presence and use -provide therefore the seedbed for intensive agglomeration externalities. For that reason, we may speak sometimes of an 'urban complex', as an analogous phenomenon to 'industrial complex'. As In the literature, creative and cultural industries are sometimes used in a mixed form. In this paper we use a broad definition of the creative industry, following Rutten et al. (2004) .  The abundant presence of urban cultural heritage -for instance, in the form of a monumental historical inner-city or an attractive cultural urban 'ambiance' -contributes to an innovative urban climate that favours creative minds. These creative minds may be employees, self-employed or entrepreneurs, but they may also comprise visitors. Their presence may need the availability of -and access to -both production facilities and consumer amenities. In this paper, we will test this hypothesis by relating the share of creative industries in municipalities to the presence of cultural heritage.
Data on creative sectors and cultural capital
Our empirical analysis is based on data on the level of municipalities. We used firm-level data in order to determine the share of creative firms in each municipality. We determined these shares based on the number of firms as well as on the size of employment. For the definition of the creative industry, we use the classification created by TNO (see Rutten et al. 2004 ).
This classification contains three types of creative firms, viz. arts, media and entertainment, and creative business services. Table 1 shows which economic activities are classified in these three groups. Note: based on the classification by Rutten et al. (2004) , extended with distribution of motion pictures (SBI 9212).
We obtained the main economic activity of all Dutch firms from the Dutch central firm registry (ABR) from Statistics Netherlands. Besides the main economic activity, this registry also contains the location of the headquarters of the firm and an estimate of the number of full time equivalents (fte's) that work in the firm. We only included the firms that were registered as active at the last day of the year. We used the economic activity and the location of the headquarters of each firm to create an indicator at the municipality level for the number of firms that are active in the creative industry and its subsectors. In the same way we created an indicator for the number of fte´s in the creative industry. 2 This allows us to trace not only the development of the creative industry vis-à-vis the remaining other industries in The
Netherlands, but also to explore whether the larger cities act as attraction forces for creative minds.
The next step of our analysis is to explore the relationship between cultural capital in the municipality and the presence (or growth) of creative branches in the city. As a proxy for cultural capital we use the number of theatres, museums and cinemas and the number of state monuments. In addition to these variables we include the number of inhabitants and the average price of a standard house as proxies for agglomeration. The average prices of a standard house were estimated by estimating an hedonic price model on the data from the NVM.
3 Table 2 gives an overview of the data sources on the proxies for cultural capital and agglomeration. This could indicate a correlation between these two variables, which is further investigated in Section 5.
2 With this method, all employment of a firm is allocated to the location of its headquarters, which is not the case if a firm has multiple plants or offices.Therefore, this indicator should not be interpreted as the actual sectoral employment in the municipalities concerned. 
Background information
This section offers some stylized facts on the size of the three groups of creative firms in the Dutch economy. It will show how the share of the creative industry developed between 1994 and 2009. This is done for The Netherlands and also for the four largest cities in the Netherlands, viz. Amsterdam, Rotterdam, The Hague and Utrecht. Table 3 shows the shares of the creative industries in the total economy of the Netherlands, in terms of the number of firms and the number of fte's. This shows that the relative importance of the creative industries is modest, but has increased significantly between 1994 and 2009. This applies to the number of firms as well as to the employment in this sector. It also turns out that firms in the creative sector are on average smaller than firms in other sectors: in 2009 their share in the number of firms was 9.2 percent, but their share in employment was only 3.4 percent. Nevertheless, the total employment in the creative sector increased relatively strong between 1994 and 2009. The employment associated with creative firms has increased from about 105,000 fte in 1994 to about 253,000 fte in 2009, which implies an average annual growth of over six percent. Next, we consider the growth of the creative industry relative to that of other industries in the four largest cities in the Netherlands. The first column of Table 4 shows the growth of the number in the total Dutch economy (excluding the creative firms) and the second column shows the growth of the number of creative firms. It is clear that the creative industry shows a much faster growth (7.3 percent) than the average of the other sectors (1.9 percent). The last three columns of Table 4 illustrate that there are substantial differences between the subsectors of the creative industry, but also that all three of them grow much faster than the non-creative sectors. The growth rate is highest for the art sector with an average annual growth rate in the number of firms of 11.3 percent, followed by creative business services (6.2 percent), and the media (5.5 percent). The creative sector grows even faster in the four largest agglomerations, while the pattern of the subsectors remains similar to the national pattern, with art growing the fastest, followed by creative business services, and the media. Table 5 shows the growth rates for employment instead of the number of firms. The main pattern is similar to that of the number of firms, but there are also some interesting differences. For the creative industry, the growth rate of employment is smaller than that of the number of firms, whereas for the rest of the economy the reverse is true. This indicates that the growth of the creative industry is mainly driven by the entry of new firms. These growth rates imply that the average employment per firm has decreased in the creative industry and increased in the other industries. For the three creative subsectors we see that in the subsector arts and creative business services, the growth of employment is almost equal to the growth in the number of firms, whereas for the subsector media the growth in employment is much smaller. Figure 2 illustrates that the higher growth of employment in the creative industry is caused by a higher growth of the number of firms. This figure shows the development of the number of firms (left axis) as an index (1994 = 100) as well as the development of the average fte per firm (right axis). In the period 1994-2009, the number of firms in the creative industry has almost tripled, while the increase in the number of firms in the other sectors was about 33 percent. The figure also confirms that firms in the creative industry are on average much smaller than firms in other sectors. In 2009, the average employment generated by firms in the creative industry was about 2.3 fte, while firms in other sectors employed on average 6.7 fte. The strong performance of the creative industry and creative people in the four large urban agglomerations in the Netherlands could be associated with the presence of cultural heritage, as these cities -Rotterdam being an exception -are important concentrations of cultural heritage, and in a more general sense, cultural capital. However, there may be many other reasons than cultural heritage that attract creative firms and people to those areas, and therefore, strict causalities on the impact of cultural assets should only be inferred with great caution. The next section further explores the potential relationship between cultural capital and the share of the creative industry at the municipality level. 
Estimation results for creative firms and cultural heritage
The theoretical framework of the empirical model rests on the proposition that an abundance -or relatively high presence -of local cultural heritage acts as a magnet for creative minds.
To investigate the relationship between cultural heritage and the creative industry in greater detail, we performed a regression analysis on the shares of the creative industry and its three above-mentioned subsectors at the level of Dutch municipalities. This has been done for both the share of creative firms and the share of their employment. We used the following model:
where S i stands for the share of the creative industry or one of its subgroups in municipality i, in terms of the number of firms or in terms of the employment. We used the logarithm of the number of inhabitants and the logarithm of the price of a standard house as proxies for agglomeration, since house prices tend to be higher in more dense areas. The variable cult represents the number of theatres, museums and cinemas while the variable rmon represents the number of state monuments. We divided these two indicators for cultural capital by the number of inhabitants to correct for the size of municipalities. Therefore, these variables can be interpreted as the density of cultural capital. The estimations are used to test whether the indicators of cultural capital offer additional explanatory power for the share of creative firms in municipalities.
Some remarks may be made on the specification of the above equation. Theoretically, different specifications could have been used, but the data constraints meant a serious limitation for our model. 5 Thus, some variables are at best a proxy of a real-world phenomenon to be measured. Table 6 shows the results for the year 2009. The results for other years appear to be largely similar, but will not be shown here in order to save space. Tables 6 and 7 show that the coefficient for the logarithm of the average house price is significant and positive for all estimations. The logarithm of the number of inhabitants is significant and positive for all sectors in the estimations on the share based on number of firms, but not in the estimations based on the share of employment. This suggests that the larger municipalities tend to attract many small firms from the creative industry. Additionally, these results show that the share of creative firms in the total number of firms is positively related to the number of Dutch state monuments per inhabitant for all creative subsectors. The number of museums, theatres and cinemas per inhabitant is only positively related to the share of the art sector, while it is statistically insignificant for the other sectors. For the share of creative sectors in employment, both indicators for cultural capital are only significant for the art sector. This shows that cultural capital seems to be particularly important for firms that are active in the art sector. The other creative sectors, media and creative business services, only show a positive relationship with Dutch state monuments when looking at the number of firms. In order to investigate the relationship between the growth of the creative sector and the presence of cultural capital, we have also regressed the change in the share of creative firms on the same set of explanatory variables. This allows us to determine whether the creative sector will grow faster than the non-creative sector in municipalities with relatively much cultural capital. The results are presented in Tables 8 and 9 . The number of observations is lower, because we only included municipalities that existed in 1994 as well as in 2009. These results are somewhat similar to those found for the level of the shares. Again, the indicators for agglomeration are positive and significant for the share based on the number of firms. The logarithm of the average house price is positive and significant for the share of employment, except for the creative business services. The logarithm of inhabitants is negative for the share of media in employment, while it is statistically insignificant for the other subsectors. This implies that employment in media grows slightly slower than other sectors in the larger municipalities. The cultural capital variables have a positive and significant relationship with the growth of the share of the art sector, both in terms of the number of firms as well as for employment. This implies that in municipalities with relatively much cultural capital, the art sector grows faster compared to the other sectors. The growth rates of the other creative sectors, media and creative business services, do not seem to have a significant relationship with cultural capital, except for the employment of the media sector.
These results demonstrate that on the level of the municipality, cultural capital such as Dutch state monuments can play a role in both the level as well as the change of the share of creative firms and employment in creative firms. This relationship is mainly caused by the subsector arts, and is less prominent in the other creative subsectors. the subsector arts appears to be a fast grower in comparison to the subsector media and the subsector creative business services.
Concluding remarks
The creative industry appears to be mainly concentrated -and to have the highest growth rates -in urban areas. This suggests that agglomeration externalities may be an essential element here. Additionally, we find a positive relationship between the share of creative firms and cultural capital. This applies to both the level of this share as well as its growth. This holds in particular for the arts sector, and less for the media sector and the creative business services. These results suggest a relationship between cultural heritage and the creative industries, but further research is necessary to determine whether there is a causal relationship.
